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1. Introduction 
Observations of cosmic radio noise with a standard riometer (relative 
ionospheric opacity meter) at 30 MHz have been carried out at Syowa Station, 
Antarctica, since February 1966 by members of the Radio Research Laboratory. 
A report has been prepared which includes hourly values and chart records of 
cosmic noise absorption observed during the period from January 1 to December 
31, 1986. Copies of the data are available to users on request. The request 
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4. Instrumentation 
The receiver of the riometer which has a center frequency of 30 MHz and a 
bandwidth of 3.5 kHz is connected to a vertically directed five-element 
Yagi antenna whose elements are oriented in the east-west direction. The 
antenna is designed to match a 50 ohm coaxial transmission line (8D-2V) of 80 m 
in length. 
The noise power output is recorded on a strip chart recorder with a lmm/min 
chart speed. Noise power levels of 1,2, 3 and 4 dB from a reference noise diode 
are also recorded once a day at 8h in 45° EMT (Eastern Meridian Time: UT+ 3 
hours). 
5. Remarks 
The cosmic noise power level shows a remarkable sidereal diurnal variation 
caused by the passage of the cosmic radio source across the zenith. On account 
of the revolution of the earth, the time (local time) when the same cosmic radio 
source passes the zenith becomes earlier by about 4 min from day to the next 
and returns to its initial state after a year. If the ionosphere is in a quiet 
condition, the diurnal variation of the cosmic noise power is easily extracted 
from the chart recordings. 
The hourly,values of ionospheric absorption given in the CNA (Cosmic Noise 
Absorption) tables are the deviations (in dB) of cosmic noise intensity from 
the reference sidereal diurnal variation. The reference sidereal diurnal 
variation is determined from the diurnal variations on several selected quiet 
days in each month. 
On the strip chart, cosmic noise intensity (indicated by C) and also 
geomagnetic H-component at Syowa Station (indicated by H) are recorded. 
The H-component increases upward in the figure and the calibration signal, 
the vertical bar, at each hour denotes a depression by 200 nT. 
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C.J1 16 0.1 * 17 






24 0.9 0.5 
25 0.1 0.2 




30 0.5 0.2 
31 
Mean 0.10 0.20 
Table 1. 30 MHz cosmic noise absorption (in dB) at the first minute of each hour. 
45° EAST MERIDIAN TIME (U.T. + 3 hours) 
02 03 04 05 06 07 08 Cf) 10 11 12 13 14 15 16 17 18 19 
0.2 0.2 1.8 0.2 0.7 0.7 0.9 0.3 0.1 0.3 1.1 0.5 1.0 1.0 0.2 0.2 0.5 
0.1 1.5 1.2 0.9 0.5 2.0 0.4 0.3 0.4 0.3 0.5 0.2 0.2 1.1 1.2 0.5 
0.2 0.2 1.5 1.0 0.7 0.5 0.1 0.7 
0.5 0.4 0.2 0.5 0.1 0.2 
1.0 0.5 0.5 
1.1 
0.2 0.5 0.5 1.0 0.3 0.1 0.6 0.2 0.4 0.2 
0.2 0.1 0.5 0.1 0.1 1.0 1.1 0.7 0.5 0.2 
0.2 0.3 0.2 0.2 0.1 
0.2 0.9 0.7 0.7 0.2 0.2 
0.1 0.1 
0.5 0.7 0.2 0.3 0.5 0.2 0.1 0.2 
0.4 0.2 0.1 0.1 
0.2 0.2 0.1 C C C 
0.2 0.1 C C C C C C 
0.5 0.2 0.5 0.2 0.2 0.2 0.2 0.5 
0.2 0.3 0.2 0.2 0.1 0.2 
0.2 0.2 0.4 0.6 0.2 0.1 0.1 0.2 0.5 0.5 0.2 0.1 
1.5 0.6 0.1 
1.5 1.1 0.1 0.5 0.5 0.3 0.5 
0.2 0.1 0.1 0.4 0.2 0.2 0.5 0.5 0.1 0.5 
1.5 1.3 0.2 0.5 0.2 0.5 0.3 0.1 0.2 0.3 1.5 1.1 0.6 0.2 0.5 
0.5 0.3 1.1 0.5 0.1 0.1 
0.8 0.1 0.1 1.3 0.5 0.5 0.5 0.2 0.5 0.2 0.3 0.6 0.4 
0.8 0.4 0.5 0.6 0.1 0.9 2.2 1. 7 1.1 2.0 0.9 1.2 1.0 0.1 
0.2 0.5 1.1 0.2 1. 7 1.5 0.2 1.5 0.6 0.7 2.2 1.6 0.8 0.6 0.3 0.5 0.2 
1. 7 2.0 1.5 1.1 0.3 0.2 1.0 0.1 0.4 0.2 0.2 0.5 0.5 0.7 0.3 
1.5 0.2 0.6 0.3 0.8 1 0 0.1 0.7 1. 2 1.4 0.5 0.2 0.2 0.2 0.5 
0.7 1.0 0.7 0.2 0.1 0.7 0.2 0.2 0.5 0.4 0.2 0.1 0.2 0.5 
































C Failure of equipment 
SYOWA SIAIION 45
° 
EA.5I MERIDIAN TIME (U.I. + 3 hours) 
Date 00 01 02 03 04 05 06 07 08 09 10 11 12 
1 0.1 
2 0.2 0.4 0.6 0.5 0.2 
3 0.2 
4 0.9 0.8 0.5 0.6 C C C 
5 
6 0.1 0.2 0.2 C C C 
7 0.1 0.3 0.7 0.5 0.2 0.2 
8 0.3 0.2 0.2 0.4 0.7 0.5 0.1 0.3 0.2 2.5 0.3 2.0 
9 4 2 0.5 0.7 0.2 0.5 3.3 0.2 0.1 0.2 0.1 
* 10 0.7 0.5 
11 0.5 0.2 0.2 0.6 
12 1.5 0.2 0.5 0.8 0.4 0.2 0.3 1.2 0.4 0.1 1.5 0.2 0.4 
13 0 2 0.5 0.2 1.0 1. 2 0.5 0.2 0.1 
14 0.2 1.0 1.0 0.1 0.3 0.2 0.1 
15 0.2 0.1 0 5 0.7 0.5 0.6 0.2 0 2 0.2 
16 0.2 0.2 
0-, 17 0.1 0.5 0.1 
18 0.1 0.4 0.5 0.3 0.1 0.1 0.1 0.3 
19 0.3 0.2 0.4 
20 0.7 0.3 1.0 0.2 0.6 0.5 0.5 
21 0.2 0.1 0.2 0.1 0.5 0.2 0.5 1.0 0.6 0.2 
22 0.4 0.4 1.8 0.7 0.6 0.4 2.1 2.1 1.3 1.0 
23 0.2 1.5 1.4 0.5 0.7 0.2 1.4 0.5 1.0 1.3 
24 0.1 0.7 0.7 0.2 0.5 0.5 0.2 0.7 
25 1.0 0.5 0.5 0.3 0.6 0.5 0.5 0.5 0.7 0.5 1.0 0.7 
26 0.5 0.5 0.1 0.5 0.6 0.5 1.0 0.6 1.0 0.5 
27 0 2 0.1 1 2 0.5 1. 2 1. 1 1.5 1.4 1.5 1.0 




Mean 0 28 0.14 0 25 0 41 0.40 0 41 0 29 0 30 0.08 0.03 0 35 0 31 0 35 
Open spaces without fi�res correspond to quiet level 
13 14 15 16 17 18 
0.2 0.5 0.5 0.2 
0.1 
C s s s s 
0.5 
C C C C 0.2 
0.1 1.6 1.5 1.0 1.5 1.5 
0.2 0.3 0.5 0.5 0.5 0.6 
s 0.3 0.7 0.9 
0.2 0.3 0.2 0.9 0.9 0.2 
0.2 0.2 0.2 0.2 0.2 
0.1 0.1 0.5 
0.5 0.2 
0.2 0.5 0.2 
0 2 
0.3 0.7 0.7 0.5 
1. 2 1.0 1.5 0.9 0.5 0.6 
0.9 1. 1 1.2 0.6 1.5 1.2 
1.3 0.7 1.0 0.9 0.2 0.2 
0.5 0.8 0.7 0.5 0.1 0.6 
2.0 2.0 1.0 0.2 0.7 0.3 
0.5 0.5 0.5 0.8 0.5 0.5 
0.5 0.5 2.5 1.3 1.0 0.5 
0.5 0.2 1.4 0.7 0.5 0.5 

























XJ 21 22 23 





0.9 0.5 0.2 
2.0 1.5 1.0 0.2 




0.1 0 2 
1.0 1.1 0.6 
0.4 0.2 
0.5 0.5 0.3 




0.4 0.1 0.2 0.2 
0.1 
0.5 0.4 0.5 0.2 
0.27 O.XJ 0.15 0.05 
Quiet day 
Failure of equipment 
Interference 
SYOWA SIATION 45° EASI MERIDIAN TIME (U.I. + 3 hours) 
Date 00 01 02 03 04 05 06 07 08 00 10 11 12 
1 0.2 0.5 0.1 1.2 0.2 0.7 0.1 0.1 0.4 0.3 1.0 1.2 
2 0.4 0.2 0.5 0.5 0.1 0.2 0.4 0.1 0.3 0.1 0.1 0.1 0.5 
3 0.3 0.1 
4 0.2 0.5 0.2 0.5 0.2 0.5 0.7 0.7 0.6 
5 0.2 0.2 0.2 0.4 0.2 
6 0.5 0.9 0.3 0.7 2.4 0.7 0.1 0.3 0.2 
7 0.2 0.2 2.1 0.2 0.7 0.5 0.5 0.3 1.0 0.6 0.7 
8 0.5 0.7 0.2 0.3 0.3 0.1 0.3 1.0 0.7 1.0 0.5 




13 0.2 0.6 0.2 0.1 0.5 0.5 0.5 
14 0.1 0.2 0.1 1.6 0.5 
15 0.2 0.4 0.2 0.5 0.1 0.4 
16 0.3 0.2 0.8 0.2 0.2 0.1 
-.J 17 0.2 0.1 0.1 0.7 0.4 
18 0.6 0.2 0.1 0.5 0.3 0.4 
19 0.2 0.1 0.1 0.1 
* 20 
21 0.1 0.1 0.2 0.3 
22 0.3 0.3 1.6 2.3 0.3 1.9 1.0 0.5 1.5 0.9 0.3 0.4 
23 0.6 0.5 0.3 1.2 0.9 0.1 
24 0.3 0.6 0.1 0.4 0.1 0.5 0.5 0.5 0.5 1.1 1.0 0.6 
25 0.5 0.7 0.1 0.1 1.1 0.8 1.5 1.5 0.5 1.5 
26 0.5 1.3 0.6 0.9 0.1 0.3 0.7 0.9 0.2 0.6 
27 0.3 0.5 0.3 0.9 0.2 0.2 0.5 0.4 1.5 0.8 2.8 0.9 
28 1.4 1.3 0.7 0.7 0.1 1.2 0.5 2.0 1.4 
29 0.2 0.1 0.2 0.7 0.1 0.2 0.5 
30 0.3 0.5 0.2 0.1 
31 
Hean 0.15 0.20 0.20 0.38 0.20 0.22 0.27 0.20 0.14 0.30 0.33 0.41 0.37 
Open spaces without figures correspond to quiet level 
13 14 15 16 17 18 
0.6 0.5 1.0 1.0 0.6 0.5 
0.5 0.5 1.0 1.2 0.7 0.5 
0.2 0.2 0.2 0.2 
0.1 0.2 
0.2 0.5 0.5 0.5 0.5 
0.5 0.5 0.8 1.0 1.0 
0.5 0.2 0.3 0.5 
0.3 0.3 0.7 0.5 1.0 1.0 
0.2 0.2 0.2 
0.1 0.2 
0.1 0.2 0.2 
0.2 0.2 0.1 
0.5 1.1 1.0 0.5 0.5 
0.1 
0.2 I 0.5 0.5 0.5 0.5 0.2 
0.9 0.7 0.2 0.5 1.2 0.7 
0.2 0.1 
0.7 0.5 0.6 0.9 0.6 0.2 
0.4 0.4 0.1 0.1 
1.1 0.5 0.5 0.5 1.0 0.3 
0.5 0.5 0.5 1.0 0.5 1.0 
0.5 0.5 1.0 0.9 0.3 0.1 
0.3 1.0 0.6 0.5 0.5 1.4 
1.5 0.5 0.7 0.2 0.5 1.0 
0.5 0.5 0.2 0.7 0.2 0.7 
1.2 1.5 1.0 2.5 1.5 1.0 
0.7 0.2 1.0 0.9 0.7 0.7 
0.2 
0.33 0.34 0.40 0.50 0.40 0.37 
March 
19 20 21 
0.7 0.2 0.1 
0.1 
0.2 0.2 
0.3 0.2 0.2 
0.3 0.1 














0.16 0.05 0.05 
















EAST l1ERIDIAN TIME ( U. I. + 3 hours) April 1986 
Date 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 0.2 0.2 0.2 0.7 1.6 1. 2 0.6 0.1 0.6 1.0 0.7 0.5 0.2 
2 0.7 0.1 0.1 0.1 0.2 
3 0.7 2.2 1.4 1.1 0.2 1.5 0.5 0.2 0.2 0.5 0.1 
4 0.2 0.2 
5 0.8 0.8 0.2 0.1 
6 0.1 0.5 0.1 0.5 
7 0.2 0.1 
8 0.1 0.1 0.1 
9 0.2 0.2 0.2 0.2 0.6 0.1 0.1 0.1 0.2 
10 0.2 0.2 0.1 2.7 1.0 0.5 0.2 0.2 0.5 1.2 1.1 1.2 1.5 1.0 1.0 0.7 0.5 
11 0.9 1.5 1.0 0.7 0.2 0.3 0.2 0.3 0.2 0.2 
12 0.2 0.7 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.6 0.2 0.4 0.2 
13 0.2 0.2 0.1 0.1 0.5 
14 0.2 0.1 0.5 0.6 0.2 
15 0.1 0.1 0.2 0.4 0.1 
16 0.2 0.2 0.3 0.1 1.2 0.5 0.4 0.1 0.1 0.2 
00 17 0.1 
18 0.1 0.2 0.2 0.1 0.5 0.9 0.1 0.5 0.2 
19 0.1 0.5 0.9 0.2 0.7 0.5 0.7 0.4 0.1 0.5 0.3 0.2 0.2 0.1 
20 0.5 0.3 
21 0.1 0.1 1.3 
22 0.2 0.1 0.9 0.5 1.0 1.0 1.0 0.5 0.1 
23 0.1 0.3 0.2 0.1 1.3 1.0 0.9 0.5 0.5 0.1 
24 0.2 0.9 0.2 0.2 0.4 0.5 0.5 0.9 0.9 0.7 0.2 0.1 
25 0.2 0.1 0.1 
26 1.0 1.2 0.5 0.5 0.5 0.2 
* 27 
28 0.3 0.4 0.2 1.3 0.6 1.2 1.5 1.0 0.8 0.5 
29 0.5 1.0 0.7 0.5 0.1 2.0 0.5 0.1 
30 0.1 0.1 0.4 0.5 1.3 0.2 0.2 
31 
Mean 0.05 0.08 0.09 0.09 0.22 0.24 0.14 0.22 0 22 0.20 0.22 0.23 0.18 0.22 0.22 0.21 0.26 0.12 0.04 0.01 0.01 0.01 0.01 0.01 
































































45 F.ASI MERIDIAN TIME (U. I. + 3 hours) 
03 04 05 06 07 08 09 10 11 12 
0.3 0.5 0.5 0.3 0.6 0.9 
0.2 1.2 0.5 0.7 1.5 5.2 1.5 2.2 1. 7 
0.7 0.5 0.2 0.2 0.6' 1.2 1.4 1.1 
0.2 0.2 0.6 0.5 0.5 2.0 0.2 
0.5 0.4 0.5 0.5 1.0 1.2 4.5 8.5 1.8 2.5 
0.3 1.0 1.4 0.2 0.7 1.2 0.9 
0.5 
0.7 0.1 0.3 
0.2 0.2 0.5 0.9 
0.2 0.1 0.2 0.2 0.1 
0.5 0.6 
0.9 0.4 0.5 
0.1 0.5 0.2 0.2 0.1 0.1 
0.5 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
0.14 0.10 0.27 0.21 0.19 0.30 0.73 0.70 0.41 0.45 
Open apa.ces without figures correspond to quiet level 
13 14 15 16 17 
0.5 0.5 0.5 2.0 1.0 
0.9 0.7 0.2 0.2 0.2 
1.5 1.0 0.2 0.5 1.6 
0.1 0.1 1.0 0.7 
2.1 0.5 0.1 0.2 0.2 
0.5 1. 7 0.8 0.1 
0.1 
0.4 




C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 









































20 21 22 23 
0.2 
0.5 0.2 
C C C 
C C C C 
C C C C 
C C C C 
C C C C 
C C C C 
C C C C 
C C C C 
C C C C 
C C C 
C C C 
C C C 
C C C 
C C C 
0.02 0.01 0.01 
Quiet day 


























































45 EAST MERIDIAN TIME (U.I + 3 hours) 
03 04 05 06 07 08 09 10 11 12 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
0.5 0.6 0.7 0.1 0.2 0.1 0.2 
0 7 0.5 0.1 
0.1 0.6 0.3 0.5 0.2 
0.4 0.1 
0.2 0.2 0.6 0.5 
0.6 0.5 1.2 0.2 0.5 0 5 0 5 0.5 
0.6 0.5 0.2 0.5 0.1 
0.1 0.6 0.1 
0.2 0.4 
0.2 0.2 0.5 
C C C C C C C C 0.6 
0.2 
0 2 0.2 1 2 1 5 0 5 
/ 
0.04 0.12 0.19 0.13 0.18 0.06 0.12 0.06 0.09 0 03 
Open spaces without figures correspond to quiet level 
13 14 15 
C C C 
C C C 
C C C 
C C C 
C C C 
C C C 
C C C 
C C C 
C C C 
0.5 0.5 0.3 
1.2 0.4 0.5 
0.1 0.2 0.7 
0.7 



































19 20 21 22 23 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
C C C C C 
0.1 






0.02 0.04 0.02 
Quirt day 






















































45° EAST MERIDIAN TIME (U.T. + 3 hours) 
03 04 05 06 07 08 09 10 11 12 
0.2 1.1 0.7 0.5 1.2 0.5 0.1 0.5 0.5 
0.2 0.2 0.2 0.2 1. 2 0.5 0.3 1.2 1.4 4.7 
0.5 0.2 0.5 0.6 0.3 0.2 0.6 2.0 1.2 
0.3 0.7 0.4 0.5 0.2 1.1 0.5 
0.1 0.1 0.2 0.2 0.2 
0.3 0.2 0.2 0.2 0.3 
0.1 
0.5 0.5 0.5 0.5 1.0 0.5 
1.0 0.4 












0.7 1.5 2.3 1.2 2.3 0.5 1.2 
0.5 0.5 0.5 0.5 0.2 0.7 3.0 
1.0 0.1 0.2 0.2 0.2 0.7 
0.9 0 2 0.5 1.5 0.6 1.2 
0.2 0.5 0.6 0.2 0.5 0.5 1.6 2.8 
0.2 0.2 1.0 0.5 
0.17 0.13 0.19 0.23 0.24 0.15 0.16 0.26 0.28 0.51 
Open spaces without fi�res correspond to quiet level 
July 1986 
13 14 15 16 17 18 19 20 21 22 23 
3.7 3.4 0.8 0.1 0.3 0.4 0.1 0.1 0.2 
1.2 0.5 0.3 0.5 
0.6 0.7 0.5 0.5 
0.1 
0.1 
0.1 0.5 0.2 0.2 0.1 0.1 
0.5 0.2 0.1 0.1 




0.2 0.1 0.1 
0.2 0.3 
0.2 
0.5 0.9 0.1 2.0 1.2 0.5 
2.0 1.2 1.1 0.1 
1.5 1.0 0.3 0.2 0.2 0.5 0.2 0.4 
0.7 0.6 0.2 0.5 0.5 0.1 
1.5 1.0 1.3 0.5 0.1 0.1 0.2 
0.1 2.9 2.2 1.0 0.2 0.6 0.4 
0.40 0.41 0 25 0.17 0.10 0.08 0.05 0.01 0.01 0.01 0.01 







































31 2 0 
l1ean 0.16 
01 02 












0 3 0.2 
0.5 
0.2 
0.2 0 2 
0 5 0.1 
0.6 
0 18 0 52 
45
° 
EAST MERIDIAN I111E (U I + 3 hours) 
03 04 05 06 07 08 09 10 11 
0.5 0.3 0.2 0.1 0.4 
0.5 0 5 
0.5 0.6 0.6 
0.7 1.4 1.4 l. 2 1.5 1. 5 l. 7 2 1 0.5 
0.6 0.5 0.1 0.9 0.2 0.6 
1.0 0.5 1.0 1.5 0.3 0.5 
0.1 
0.6 0.6 0.2 0.4 0 5 0.1 
0.2 
1.8 0.5 0.7 0.1 
0.2 0.7 0.8 0.7 0 5 
1. 5 0.2 0.4 
l. 3 0.5 0.4 





1.5 0.6 1.0 1.2 1.2 1.0 0.5 0.2 0.5 
1.5 1.0 0.5 0.2 0.6 3.5 2.8 1.0 
0.5 0.5 2.0 1.0 0.5 2.2 1.0 0.7 2.3 
0.9 0.9 3.0 l. 2 3.0 1.0 l. 5 2.0 0.5 
0.3 1. 7 0.5 0.4 0.2 0.7 0.5 1.0 0.5 
0.5 0.1 3.7 1.2 0.8 1.0 0 5 0.5 
0 1 0.5 
0.1 0.5 0.1 1.0 0.2 0.5 1.1 0.2 1.2 
3.0 0.5 0.4 1 2 4.2 0.6 0.6 2.7 
5 0 0.8 0.8 0.9 0.2 1.0 0.1 0.2 
0.60 0.36 0.56 0.40 0 39 0.46 0.55 0.44 0 39 





















13 14 15 16 17 18 19 20 21 22 23 
0.7 0.2 
0.2 0.1 
1.0 2.0 0.9 0.7 0.1 
1.0 0.5 0.4 
0.1 1.1 0.5 
0.3 0.1 
0.1 0.1 
0.5 0.3 0 2 
0.1 0.2 0.1 l. 0 0.5 0.2 0.2 
0.5 1.5 1.0 l. 2 0.2 
0.2 
0.2 0.2 
0.6 0.5 0.8 0.5 0.2 
2.0 0.8 1.0 1. 2 0.5 0.1 
2.6 1.1 0.2 0.2 0.5 0.2 
1. 7 2.6 1.3 0.5 0.2 0.7 
0.2 0.2 0.2 0.2 l. 7 1.5 1. 2 1. 5 0.7 0 2 
1.0 0.5 0.2 0.1 2.1 0.1 
1.6 1.8 1.5 1.4 3.3 1.5 0.1 
0.2 0.2 0.7 0.5 0.2 
1. 2 0.9 0.1 0.1 0.1 0.2 
1 2 1.6 1.2 0.5 0.1 0.1 0.5 
0 1 0.2 
0.62 0.55 0.33 0.31 0.23 0.17 0.02 0.02 0.01 -































































45° EASI MERIDIAN TIME (U.T. + 3 hours) 
03 04 05 06 07 08 CF) 10 11 12 
0.1 1.0 0.2 1.0 0.1 1.5 1.3 0.1 0.1 1.2 
1.0 0.5 0.2 1.0 1.6 2.3 1.3 0.2 1.0 
0.5 0.5 0.5 0.5 0.6 0.5 0.6 0.5 
0.3 0.1 0.1 0.5 0.7 0.5 0.1 
0.9 0.7 0.1 0.4 0.2 
0.6 0.9 0.2 0.2 0.5 
0.1 0.5 0.1 0.2 
0.2 0.5 0.4 
0.2 0.2 1.0 1.0 0.5 
0.2 
0.5 0.2 
0.3 0.5 0.2 0.2 7.8 1.1 0.6 0.7 2.5 0.5 
0.2 1.1 3.0 3.0 1.1 1.0 0.2 1.6 0.5 0.5 
0.1 0.7 0.2 1.0 0.7 1.5 1.0 0.2 
1.0 0.5 0.2 1.0 0.2 1.0 0.1 
0.4 0.5 0.7 0.5 
0.1 0.2 0.6 0.3 
0.8 1.0 1.0 0.5 2.5 1.0 0.5 
0.5 2.5 2.0 1.6 0.2 0.5 2.0 2.5 1.0 
0.8 0.3 0.2 0.3 0.2 3.0 1.3 
0.5 0.7 0.4 0.7 0.5 0.1 1.5 0.5 0.2 
1.0 1.0 1.5 0.5 0.3 0.4 0.6 
0.6 1. 7 0.5 0.2 0.4 1.2 2.9 2.5 1.2 
1.0 0.5 0.6 0.5 0.5 0.5 0.2 0.2 
0.7 2.3 0.1 1.3 0.5 0.5 0.1 0.9 1.5 2.5 
1.4 1. 7 0.5 0.9 0.5 3.9 1. 7 0.6 
1.0 0.8 0.7 0.3 0.5 0.6 1.2 1.5 1.3 
2.5 0.2 0.1 1.2 0.7 0.2 0.5 0.3 
0.5 0.1 0.5 0.2 
0.46 0.46 0.44 0.58 0.63 0.43 0.47 0.63 0.66 0.44 
Open spaces without fi�res correspond to quiet level 
September 1986 
13 14 15 16 17 18 19 20 21 22 23 
1.0 0.9 0.2 0.4 
1.5 1.2 0.5 0.4 1.0 0.1 
0.2 0.2 0.5 
0.2 
0.2 
0.4 0.7 1.5 0.1 0.2 
1.2 1.2 0.7 0.5 0.2 0.2 0.2 0.2 0.2 
0.7 2.1 1.0 0.5 
0.7 1.0 0.2 0.2 
0.6 0.2 0.1 0.2 0.1 
1.0 0.5 0.2 
0.1 
0.1 
0.6 0.1 0.5 0.1 0.1 0.2 0.1 0.1 0.3 0.5 
2.4 1.0 1.3 0.3 0.2 1.0 0.2 
0.5 1. 7 0.4 0.6 0.8 
2.2 0.5 2.0 1.9 0.3 0.2 0.1 
0.8 0.7 0.5 2.2 0.5 1.1 0.9 0.5 0.2 
0.5 0.2 0.1 0.1 
0.2 0.2 
0.5 
0.43 0.27 0.22 0.30 0.20 0.17 0.05 0.02 0.01 0.01 0.04 





































29 0 3 
30 
31 --
Hean 0 02 
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01 02 


















0.08 0 25 
45
° 
EAST MERIDIAN TIME (U.I. + 3 hours) 
03 04 05 06 07 08 00 10 11 12 
0.2 0.1 
0.3 0 4 1.0 0.3 1.4 0.3 0.1 0.1 
0.2 0.2 0.1 1.3 1.0 
0.2 0.5 0.1 0.2 0.1 0.5 0.2 
0.5 0.3 0.5 1.0 0.3 0.2 
0.2 0 2 0.2 0.7 1.0 1.0 1.0 1.5 2.0 
0.1 0.1 
0.2 0.5 0 5 0.1 0 5 
0.2 0.5 0.1 1.6 1.0 
0.5 0.2 0.2 0.2 
0.1 1.0 0.5 
0.2 
0.2 0.7 0.6 0 4 0 2 0.5 0.5 0.2 0.5 
0.3 0.6 0.3 0 3 0.2 0.1 0.2 
0.1 0.8 0.7 1.0 0.2 0.1 0.1 0.7 0.5 
0.6 0.4 1.0 0.7 
0.2 
C C C C C C C C C C 
C C C C C C C C C C 
C C C C C C C C C C 
0.5 0.5 s s s 
0.5 s s s s s s s 1.0 
1.0 1.0 0.5 0 3 0.7 
0 6 0 5 0.2 0 2 
0.19 0 29 0.15 0.18 0.11 0.14 0 18 0.11 0.14 0.18 
Open spaces without figures correspond to quiet level 
13 14 15 16 17 18 
0.2 
0.2 0.5 
0 1 0.2 0.1 0.1 
0.8 
0.5 0.2 0.2 
0.3 0.3 
0.1 0.2 0.2 1. 2 0.2 
1.2 1 2 0.9 0.3 0.1 
1.2 0.1 0.2 
0.5 0.3 0.4 0.1 
0.1 0.2 0 2 0.1 0.1 
0.2 0.1 0.1 
0.3 0.3 0.2 0.2 
C 
C C C C C C 
C C C C C C 
C C C C 0.5 
0.1 0.1 C 
1.0 0.7 1. 2 0.5 0.5 
0.1 
C C C C 0.5 














2.0 21 22 23 
0.2 
0.2 
0.3 0.3 0.2 
C C C C 
C C C C 
0.4 0.5 0.5 0.1 
0.1 
0.2 0.2 
0.03 0 03 0 02 0 02 
Quiet day 

























































45° EAST MERIDIAN TIME (U.I. + 3 hours) 
03 04 05 06 07 08 00 10 11 12 
0.5 0.1 s s s 0.3 0.1 
0.2 
0.6 2.0 0.7 1. 7 0.7 0.5 0.4 
0.1 0.6 1.1 0.2 0.7 1. 7 1.5 0.5 1.0 0.5 
0.6 1.6 0.9 0.6 0.9 0.1 0.2 0.2 
0.3 0.5 1.1 
0.5 0.5 0.2 0.5 
0.5 0.3 
0.2 0.4 0.2 0.1 0.5 0.5 0.9 0.5 
1.2 0.2 0.2 0.7 0.5 0.1 
0.2 0.1 0.1 
0.4 0.2 0.5 0.5 
0.2 
0.1 0.1 0.1 0.5 
0.5 0.1 0.1 0.1 0.1 0.2 0.2 0.2 
0.5 0.5 0.2 
0.1 0.2 
0.1 0.1 0.4 0.2 0.5 
0.1 0.1 0.5 
0.5 0.1 0.5 1.2 0.1 
0.2 0.7 0.1 0.9 0.2 0.3 0.5 0.3 0.7 0.5 
1.1 0.3 0.1 0.5 0.5 0.6 0.4 
0.5 0.1 0.5 0.3 0.2 0.7 0.2 
0.5 0.6 0.8 0.9 
0.3 0.1 
0.1 0.2 0.3 0.1 0.8 
0.20 0.24 0.19 0.10 0.11 0.27 0.30 0.14 0.19 0.11 
Open spaces without figures correspond to quiet level 
13 14 15 16 17 18 
0.2 0.2 
0.5 0.7 0.2 
0.5 0.5 0.3 0.2 






0.6 0.1 0.1 
0.3 0.2 0.9 0.5 0.3 
0.6 0.4 0.2 
0.9 0.5 0.5 
0.1 0.2 
0.5 0.5 0.1 0.2 0.5 






























































































45° EAST MERIDIAN TIME (U.T. + 3 hours) 
03 04 05 06 07 08 09 10 11 12 
0.2 0.2 0.2 0.2 0.7 1.0 0.5 
0.1 0.1 0.1 
1.0 0.5 










0.2 0.5 0.3 
0.8 
0 5 0.2 0.3 
0.5 0.5 0.1 0.5 0.2 0.2 
0.5 1.0 2.3 1.2 0.5 0.2 0.1 0.2 
0.6 0.5 0.2 0.2 1.0 0.5 
0.3 0.5 0 9 0.2 0.3 0.1 0.5 0.5 
0.1 0.3 0.3 
0.5 0.6 0.6 0.6 0.2 0.1 
0.5 0.1 
0.5 
0 2 0.1 0.1 0 1 
0.19 0.15 0.18 0 11 0.05 0.06 0 08 0.08 0.05 0.01 
Open spaces without figures correspond to quiet level 
13 14 15 16 
0.2 0.2 0.1 





0.2 0.3 0.2 
0.1 
0.6 0 5 0.5 
C C 



























0.5 0.3 0.2 
C C C 0.3 
0.3 0.2 
0 3 
0.02 0.04 0.01 0.02 0.05 
Quiet day 





ffil Z7 : ZS: §§1 



































































�, ijll!I�! fr�II� f !! I f I If� j l�'f fl1 lij l I 1�1 mi� I Jljjn IPj
1
1
f �l 1 iI: 1�r(: 11 fi ll r:
1
11 fl� !! 1rn1 1 1l i 1 1 11Hl l 1rl-l!lIT lUll� �nmu l1ff mr1+1m11 ttftu tiUWtl 41 11: UI mtH1m1m 11: 
, : .f.L I h1'1
1'r; 1 ;11 �11 ,1i111 11 m &1 , u � 1 •1 1 11 1 11 . 11 
i� lll�ll� l\!l�{jl \illiijl 11111
,
1 1  I 1�11 1 11 � 1 1 11 1 1'� 1 11 1 m
1
m 1��111 ��111 1 1 11
1




I 11111111111 · . i I
I 
r ·1· 1 1 1 .1/iF!.· . : ,,. ' ""'' nhi;J 1 !1i:fi! 1llull 1 � 1n:W In,! llJl, mui JI, ill �lii!Jdd,t ' I I I ll l l 
i:f�����!!�l��i™Ht!J� l lillJ 
1
�JIJ1��H]��ll1111 !illit 1�1\
1.1: t�{uuf �111 ' )1}i1 ·: , 1 , I 1 u , iit 1 2  I�� iFt:t r ,:Hi+: ir�l j ! jt '[IJi I' 1 1 I ' '�I I f[
!!i IUl�I'.\ (! I: . ml� !rr m Hffilfl' m ,,mrrr lf!llilf llllrfM ff'ffiPi'f1m/rhi:� [1/!!!i 1 • •uJJJ. ,a llll 
:n� 1! !l�l�!!i!rl� I I) \1 11 f I 11 1 J1l,1 �iri l�ijlfi ijj�j � I � . 1 \' II j ) 11�1!� 11 1111 1 \ [iij : ' lltln lli ' l!ijJ j 1 1� j1li �\!!� 11�1
1 
I , 
11 ' !i II I '1/mll!I' 1 'i 
\M111Y�m1 11\ijf l!}j!tij I �i �!, 11 ,, 11111 w JJI � � Jilli l �11 1im 1 r 11 · 1 llij' m I'; �:)� 11 ;1�1 ;�1 . .  !1 ij j • 11 u H I t .; I � 1 a 




; : ,· 
1
!1 · 
j , , • II 1 1H�r,11 , . 11 l I 11 1 1 1 , 11 . 
4 
,1Uw·ml1Nw.1ii' imli1 U · ' 11 1 1 , ti llh! " I I : 11 I I I [ ! 1 Jj 1 1\ 1 jtlr1HH l1tl f ' !
jii!i i;iii1iJ-li( ;iJµ'j' 11·im 
I 
' 1 1  ;i 111!!1!� !l i l tl !H 1 111 . 11 1 1  ml!. I I II i I IU I I III I IIJI I ll 11!1 1 1 1 1 1 I ·;;;;i'' 1 I� tt i1 � •P.f!llli l!ll II . ' I . 
WJill JI H 
di �ijl lliij!� �[��ti �"11 ! I . :: 1 j'ij jij� II J ltJlliHJ 00 JI !�ijij� l/�11/ !i!!�Jlll !11!1 11� 11 tll� J �) ,, �� Ii' I . di , 
t iillltiilJ�ii!Hffitl lliilltJ�llli�m 1w1m 11 1111rn� m�Ul!Ul�I in  Ii t)]ll� I uH�� j !i l l ' I i  1 1 ' ! * ,·' m , ,, ·� fil: 'QU� ·1  1 5 
00 04 08 1 2  1 6  20 24 












N 0 u 
I 
0 
© M = 
U) 















I Illl iIT !lF� 1!f� ; !WI�±! .  ill1lf ; . mmm 1ITITTI mnnmmmmmm , 1mm m JHlttl :11 �II '/· ,JJ) \t}'!11fi l/lij'1�1 Wl¥.iri 
j 
�








:[ fl l j �'f:...,-d [t:!l/J Vi�� m ! j I, -f 1f t I ti l -, l� , :ti?f:l rrW11 t ti : 11 f : t '  I . f l · h. /1r 1�1 1�t�11i u�f r: I]�� 1r I 1. 1 I I � i l 1!1 ,111,lt�� )1 i1 . i 1 1l!1I ,;: 11 1111 r!�f 1!1 uiJt 1 1� 1�1.� [ �,11 rt l " . , 1, ni H , 2 1  
Jlilli�W�til.illlllillll�JllUfill � lUl�lfilJlijffi1!u� -��!] oom� ��Iii 111. lli wm_w WJ!lm��llul. lU�W•m• �. I . ,� w m • .  
l
1!- i l · �1 1!1 :!Hf i '!j!H flflf! 1 11!ttlf lHi f l l fl i I I ! I ! rrm11 mmrr I H!u 4 1 1U U1 !i! I diHl l ! ! ti /1 lffl!J !ImfflT 1Y1mm I I n IIT ID. rm Jffj I m fft 1 f ITITHfff lffi -u t ,'i ,!!5 
tl ;W\lfr11
i
:i��j{,�11itj l I ' ! 111 11 11i1
1 1 1 ' r � ;l ·1t1
1




1 i !Jlj H1l ·r1 '  I �1· 1 11 11;111 11,· 111q1 1 1 1 1 1 11 I I j! 1 1  t 1 11 tl It 1 1�111 ti�� ij J f i l  ;:T:il'.il Hinl l ! I I ;r ! 1 1· I r f ] 1 � HI l [) ttt 1 1 ll l1 1J l i ! i i  I 1 ,1 t � n 3 :ii!! l l1 1tJf:1 lji1 1 i 1 1l�1l I i�l !t I J J i1I Ii ' 1 1 1 .  I i .1! �·1!!i il1i lmm lll ) I�! 1 1 1 .llilH!i !il!J! 1 11 1' I 1! '1 rl JI I j '  .1 u p1 I 1 ' tt: I 1· 1lrn� 22 ;'. I • •  t i  1 'c � i l ( r! I I ! a ;-T· l lj ll ! 1 1 1 11.ill Jl i l ! �1 1l i l l l1' 1111 �1: i ! l liUi.11 I t! 1 1 1 1iifiiiiiii1 1 . 1w11··i'' , l�:h I I , I , .. I I ,, , I H " ' H ,,.� I ,I, , , l ttn1ll � tH�tllu�ihl!i!tuw!Jt WJJlllllill� . u illll ltU w11 1 1 1  1r11 1m 1 1 1 1 1 1 1 · lM 1 1 gwuillill I Wt · 1 Milli M 
� Jlf 1 1 1 1 1 "'Hd UUl, 1 1, I m1IT'. mu1111 ijliiiID 11111 !II 1 1 11 1  ll l , l l lllil I l l ltillll l!U!iUI IUHIJII II i l lWI I I Hllllll 1 11 1 1 1 1/lilWI lllllll!l /ll;l\\
1 1 ullL, m, rm m,wu, [Ull!ll I I llfl mmm l!!i!lm 
i i!fi/1� ['.:!�_-! ' iii/I'll f "fj ; Hi l lW"il ji ttt! 'i 
I I I�
. 11 l ! l i l ' I
� 
Ir J 1 ! j l1 1 1hr11 1 1�1f11r l@jj i l -�111 � 
ij 1 1u11; 1 l !Pl�p l�J ' Ir ' 
l
'j l11
1 Ill ill 1 111' i rnmlt l IJ J I ' ·�rtt.. '.� 
: 1 1 1 1 , , 1g11Jd1!1i1/1 1 w111 1m!11 1 1 I 1 � 11 1 tt1
1 
1 � i rr� 11t !f 1- 11 1111 1 11111 11ti I i i I ij�a 1r ; !l ! ii i!: !wtri llili!irl ! iilii' ij�� !��I II i .Iii i!! ,1 �1ll 1 1,![, Ir: !�;� 1;�mtt !;!:'1ij! I 1 l11ijf �! 11 : �f � 1lnr1il.: j1 I� I I I �'i '' l 1 .. , l�j 2 3 
11��Wiliu£illliiU!l!J uwl'ilil' ·• 11mm1J11; .m�m11 1mllllli111 11 1 ,r 'llll•il!ill w 11· · 1ri 1 mt j 1 1 iM 1fmffii t, ,.C!:r. lqrH;:! fi i l l  !P.i ' I  • 1H!Hl !I !HHHHI J t!lHll! ti 1 1 1 1 1 1mm UnHHl I IJtw� IHIHIJH 11 1 !  IHI HH!!! l l rnrn n !lHJI I I I  i ! Li!Ul! 1111Jttl� llHllU tt ' H1t �ltllld !TI iill H tt I Jj m 1W.� w: ! : ��;:18� �!'i "'j j i l I 'Jllj H , · �i 111 i 1 1j' 11 1 ; ' 'I J J I I 
, ill �, J�1il l 'P1u 1 : iJ· 1 , , 1 , , . 1. 111!11 ! ·  1 1·1 11 1r1 11 1 i:g�1� ,, 1 H �: ' I 
1 l w 1 11111: tt� t in ' t 1 nu�i ! t 
: ,1 1 ' ! . 1 : i [::}:·; ! ! ! j l !!'i/ 1j I l ti � I j I ; I lm l jf/�I / ! !}, . I I 
'1 
II t I t1 riff: J / 1 t n i ! n M 'lf [ :! !. i 1 Ui_:::( lli1 l l ) · J! ! r j ! I iLJ I iiw r iHJ I J i1 l j ! I . . . Rt 
w,i iU ! ;f(r;1 @1111 [ ;1'1 11'rilf .1 /1t11 I aij l:J ! 11 l : I:� I �. II u 1 1 11:r I �]Ji 1!1u1lll ll� i ii I l 1 ll 1l i Jl11 f 1'. rttP/1 il !1 1  h I ,: 1r 1d I I 1�1\ 2 4 11 •• 1 · ,  " . .... I I J ! '  rr, · · .. lllilli/!rlJ . . . 1 , 1 1n 1 1 r1 I Hl j ll \ WIJ 1 · r1 · · ·1 WHtt' tijlllll 1 " 1 1 1 ,1 fj · I il1 , !h 1 ' r 1 hq , - l � . U. · ii8utt£it@]ill1 1 1 tWllllill_' Ju luu!liuQ llllUW 1ili illiliill liiliill1lli uJll l @1Itlr 1 1i: · ,:!, ; 1  I ;. I i 11 ' · ,  .: L llliill P1'W m11im . , . . . ":'.!r1� mmiff ll!ffl.11 nnm I H! !IP, ll!Hl�i il ii1 l l i!li . fill rmm mmm JiTIIIT! rmnm I H!ll�I II!ii l, , , iTiflfJf, !I, illl . . . . . l. " ; ,, . · · ' '  . , . , lll!l!'l 
M i  I r111t 1111 1, 1 · 1 1 11111· f Jll'i 1111
1�11 1!1r1ij111 ij�111,1 11 1
111
i
, �111 111 1,�11�11 1��111 1r1111 1 1111 11 1 1111
1
1
nn111 11 1111��1 11r1 1 11w� r l:'l;i , 1 11' / 'I-! 25 J, : I ' ' , ::i:lr '1�!1,' 1 1 1 1 1 , / l 1,ill : 1 11,mr �llifllr !r1i:1!ll 1 1 i i I . I , 1 . ,:! ';!��; 1;:;�: t:;1 1 ! I I iii 11 Ii� i l 1 11/i) !.�I iii iUillm �,!J J i ii I 1 · I! : l , l ,, ' l I. ·��jf �lWW� lliJ lliillillllll�!tt iii! il I i iili!lill !1 l ill ill I ii Hm llill Jilli. w1 1 1 1 11 .: ' I ' 1 , J" II U!lm 
00 04 08 1 2  1 6  20 24 








!�l!!Hll tHt!rfl l� ll! l ! l lli l!HH\!! Dini J tttlH! !llt["1! ! l lt! I I H  I IH ! !fl l ! l l l ! l ff l l l l l  ll l f! l l l ltlll)l�!lJ l ! )1 l1( l tlli1Ht�1(t lt11 l;Hf IH ! l l 1 tl M l l l l l;l 1 1f;!?1t 1M)l l tt; IIH1t l !H! lll1u-tll llll ll! IHl!1 H:lHIH UHfl!Tl! llua1w 1 1��w 
1 :�1 �11mimr 1r11w 11 1 11 1!1 � 1 · 1 11 � 111��111 11�11 1 11�11 1 11ij 11 11 11 1 11 1 1 Mlt 1Jllf 1 1 11 1 1 1 11 · 1 1 11 1 t�l 1 1 1 1 'I J
1!� �" I" 11 �� II� HI 111 �, 1�1�111 � 111 1 1 1 111 
lii I! ;�] � utl;J; l! ! Ji ! I IM J..I � !I I l!i11:¥1 !i: r;,;�1 �,� 1 1 1: I :r 1!t ! 1 1 ,::,l!t� !�ii I I I l 1 1 J : . I ti 1 11!1 . ' 1 1 1 , 1 [ ! 11 If 1llt I I t l l l l 11 p .:1 1� !1 1llli,,l1 1 !11�!/l 1111� I J I � ::ll1U1 <2 illi!Uli l!illU� 1mm1wm .1 I lillillll ijill!l1 f i l!Jl �Ill[ 1 1@1�1!��� Jllllll.1 �llillt llllliW UW!!Jlllllll auwum UWJJll iill i ll I j ill J! Htilillll!llMJlli! illWl . Wl tlll�lll 
:.;::l :
t
1 1':r1;t:'J, :::;; ::;;:;;:: ,:1/ii: ,
1
; :jl l l 'l
i ' /ii ;:'.: ' .:flt [lt
!IT! �um,ll l l� : '�� .LI� Till '
p
l l 'fi'l ! r l
1 !





l!t!•� ' ' 1 1l l , 1  l1 11t1·11· 1�f H l lljd ·;1· !/fTfl l l / �'l'i MfttHl! l .,1111:;lffil 1wn 1 : i 1 1 I :i :n : ! 7 · : 1 ' : 1 1 1 h1l"l ! r'. I I t I lll!f 1 1 ' t ' 'Jl 1 1 1 1 1 i i 1 1 1  I 11 1 1 1 ' ! ! 1 j 1 1 t 1 J I '! 1H1 , 11 11 I t H 1 1 t : i H ll ,· :, \�ll }ij\!ri!l !lft I f  i r1 L l I · �l t II!� t : tl 1 )! I ' , i l l. ! , I ! !! f ! ' l 1· f J1{ n 1t . ·1 1 it j '1! l i ! i l :J�nli ;;f�IH 11IL1 111Jl� 1 ! 1 l I ll }�RI ill�!.l i ' �!��1:1H J , I ! IJ ! l 1 11m11 i :JI ii ijl n� 1 1 1 1[ l l ! 1 1 1 1 l1 j ;�ii n I 1 1' 11 11 I 1 i!l l ! r �II I I J 1 1 1 ·  l ! l l i ! i l l ' l ! IJ IH; ljJ 1ij[lll\l�j 1 1 ' ill ' j l ' i l�J 1 rT[ j l '�II !IP 1l l i i ! l l 1 [ljjjJ1 1 l� "'"' .... . L .. , I II I Mi l l 1H·Ul ti i 1 .  1 I ,1 1 , II tlrltli !i iilifLlUli�uJm 1 . � M uJm lilil.u . I �I UUWJ ! ti .lltlll 'ff Ill� Jl lullli W@l il!llilli Tillll1 � 111@ - I •• I lillllill ill ti1 ill till � !llillllt ' I  
· 1 1:m1�a:liirn1, 1n11: 1: 1 'l!Il!l,, , r1m1. 11:: 1pi llMilll11¥lllll, lll!lll . m11m ili!imi 1mn rnJ m:nr innm , . , ,  " " " , . ,  , " �, , , nm . . ,:, u, . . 1 : llln nn, c: 1•ililn: �I 
1 il1 l !l11












1 l 11 1lli 1,:r11 11111 11,· '11 I 01 1,1,11 it 1, lij1
1 l l ! l 1'i,
1l i1ll l l l 11 li l l ll1 l 1  I, !,l�lj 1�: 11
1 l I ll111 1l j iji II 1ij1�q t' 11 1 1  1111
11
1
11 1 111. 1 11 11 i\/ I/ 111·1rt11 . , ,  f .. 1 1 : , r . , tL 'l [' ,, ·1 111 1 f 11 I ,1 1 ' 1 I ! L: 1· ! I ' ! ! !  t ! J · J1 11, I t ! l 1 1  ·1 Hlj !I !i i i  t !lit• : 1 /tt 'ijH: I I / J I;� J IHlj� · JI ( 1 t t t j ' l l, 1 I I "I I I . •  nl l ,  • ,. I . . t" . I " 'I f n 'i t• r t 'i · tt I! I I I  . " I  I '  I • .  , I , I •  i ' j I t !� Ii ! 1 ! liF!� i tfP! i!fi! l ,1/1 idF!i E I t  0 � ! . 1 ! ! :.! p11 ��� ! ' 1'.�:· :J;� ! l : ' .vi 1: I 1 ' }i ! ! 1 : ! • I i 1 1  fl f f , 1 li ! ,l , i rt ll I 1 ; 11 j 1r } Ji I H I i . l 1 l 1 U 1 l 1m . 1  
ti'ffill � \@jjij ' l!llli) Jilli !Ll ll ii1I iJW1IH JM�l!lll �IIIW II � JjJUUil ll)'W illJJjjl -J iii� 1 . .  � !ill@ !HlliW IUl'I"""�"' ":�"'"'"" '.; · l ,� 1 ·; l ! ''.')� · :n : 1u 1 : 1 1J 1 1 l lf lH rnnrni :1 1: 1 1 11 1 1 m11 1 1 1 1n 1 1 1 1  l ! il!l ll l ! ! l l ! ! l l  11mt! I ! '!urn1! w11 1 1 n wn1! 1 1 1 1 1 1 1m1 nm: 1 1 i 1u 1 , : d i  1 1 1 1 1 1 ffiim1 W rn rnr . i . t 1 nllU t mnTin nllli 1 � . , nmnr; 1; · 1 11 11 1 ; 1 �Wl'll � � t 1 1 1 : 1 1 11 1 1 11 11! 1 1 1 1 1 1 1 1 1 1 1 1 111 1 11 lj1'1 1TI1 ! ' ' I l ' l l f! [lWtjl 1' t r  , 1 1 '11 1 11 1 ,, 11 11'1 / 1' 1 Iii! 1 i li tt/J ' f IJ ' : ; 11 1 1 1 1 1 1 i r11 l ' I I I! i II tn��1,t { 1 1 t "I nll�' m
1r1 
H ! 1 [ I ! : 1 i i 1 : 1 1 1 1 1 1 11 111. 1 ii, 1l!1I , I ill 1 1 1 1 ! 1 ! 1 . : I 1 1 1 . !rJ 1 1 1 ! 1 1 . I I I 1 1 1 1 1 , · I )t : 1 1 I i , r' I i I I . 11,ul 1 I It. ii l!i! I : ,I IH 1 1 : I 1 1 i 1 r l 1 1 ! ! ! t , 11 Ii irn�i I 1l11J I I 1::u 1 1 1 1 1 1 1 1 1,il, , 1 1 , !��U!: 1 1!:1 1 1  I I . l1l l 1 I , 1 1 1/ !l, 1/JII • 1 1 1/ 1 1 ( 1 1 ! 1 111 ! I !n i l !i. l 1 l i l I I ! i � ;. 1 I I �Jl! r11 , �I I I lit J1 ,rnl i uj �lllliillUJHlti] Will[ �WJ 1m@ lllW�J ltilllill �uJJ � 1 1 tm1�m1ijlJWllli®W[�ulli/JlWliliti�lilltllilUUJU!ill!ll1IllW. Jllititl' ilWJill lfillJlliWlll [ill1JlW I! !m ! 
]'!"'{lf]ilfli'i , ,  l l f i 1 1 1 1 ! 1 ! ·  l l l l!l!Hll\�!l.,1 I ]1lli11T i!iil111. m\inm ' 11 , 1  r, �11 11 1111 nf11 Il l il l l l l l l l  l l l l l l l l l  li l ! i ' f!l l !t: 111 1 1 1  ! U I I I I II !lilfl :J I nm811 ·' ' " ". ' nl 11m1,J1 I lilll 
t l/:111,1 111/[f JWi'ii �ll!lt 11'111
1
� riij�r11 1111i� T1ll�I/ ljllf !f1lrii ' l! ,1(�1 1 r1 ij r /11 1 11 1 11r /1 1 11 lllj� �lf II! 1' 11 1 I r ii I llij' r 1 11 �H�i II 1111 ' 1111 '. :i r i i! i l ! i ' 'I I l 1 , lm11 ,1!1 i I! �lfil l 1lllw Jili!Ul! :' ' ;,. t ' ' I h !nu. I I i i 11 1 ij! !I J jl i ijj:H �l�i !! I � I d � !II ,�n I l 1 I Ml . � ij;� �iLHl��WIW. ILllill�ll!l�IWHll I II mw -�� � IIHllilll l l ; ' ! Ii i!iilliJMIWJJ ' !!JJ  1 1 � ';u illillll di llH � 
00 04 ({)� � 2  H 5  20 24 













i/iiif ��i i 1 1! iii � II �I JIiii (111 1• � Ill' I ' �, � i' �Ill !11 11 l l jm/i ii 1� 1! llil I illll II �'jjjin 1 1111�11 � U\ � II I�� 11  il:!
ll
ffln
flijil �ijf \lf 
?/i!J'!t;s� }�i I I I M � Iii �Iii! �1(�!, / !'! 1 r1 , 11 11!L,, I»;'�!! 11; 1:1! mill Ii 1 1!11 l!!i,II) ii m 111 11 . 11 1 �ijj)1.Ull lll/1 H ijil� i 11 11 l mut 3 1  
�lliU'.�_@lijl I i i �w �JH JilllW!�lim WOO[li[ �!I ill��,ll!Wlllilllll�J-· "" , , , I .. lll . " ' . Jll®l�l 
00 04 08 1 2  
45 ° EAST MER ID IAN T I ME I N  HOURS 
Cosmic noi se leve l obscured or equipment malfunction . 
January 15 10 : 0 8 - 1 3 : 2 0 Failure o f  equipment 
16  0 5 : 0 0  - 1 0 : 2 3 II 
1 6  20 24 

















































Ii "- e · u � 
� :,::c 



























FEB. � 986 








© M = 
w 



















li 1�  I � l  







































FEB. 1 986 






N 0 u 
� 
0 





















!tflm Utimnmmrmtmmm rrmTUtITT tm J f t Jl !Hfllt m11m t!IH111! H!l l tntl l ltHIW ! !tHH t l l ! l l t I IOH!rl , , , , ,  . . . .  " '" ' ' , . . . . . . . . . . . . . . . . . . . . .  · .. · - · · . . · · · ·  · · - .. . 











l ' fl I P I 
� 1 � 
11 �� ;�� fifrtllir!f� �� 1ft} Jill:· ,r iJ r t I i 1 I !, ll 'f • l I Ii �1 1rn, 11!1. I l l  n,1 1 tl tlf 1 t I t t . . fl:!:u . r'::.::i:i ;t .!/c' :·• J ll -• · I j i 1 .f 1� Jtl ·, ' , l l  I" f fl 11 f · •:.:.t t;, • •• • ,t • 4! - , ..., fl:: , . r i l, t • l J , . !T 11 ' t •gr.-, • 7::!T,'! ,,8-1:.: ,  :::i!B; .J� I � . .  l ]' .ii.l t! .,,,. !/.(,,� '"" l . , !' "!' !1 I r Hi I 1 ::jµ,, ·i.:,h1 t 1 1 1 • ! 1rjl ,eect, J1 } i t  11 . r!i r . l . iiiili ·l{ :.!p.:; +·.t: , . :,�:t'-; .::::.::'::! �0.1.1 . , t·f:f, fl ,. t.li:[!>.... ' "• ' .  /.J.:lif1 j .. :i; j it!ij ii U fr , ·q ! 'I : .�: , : ! I  1 fl L '  h':D J il l 1 ,...: J If' ij ti,t", T • r ' UJJ : 1 ·r .�=-,:·:; :.;:!:t::, .0·�',.".-':i\:d 1  nl:.:. :. . .:." ' .  , .f: iii!± !H ltlhltFl'l� �i� rJ! l j ; I ,1 1 ��! ; , ,(:..:•;;! . ! . • 1Jti �f:::1? · l ·Fl .t � r '  ,, tl! . . . �E , .. J"f. • ,, 
I,.)"" • · 1  • . •.• ..t:,j µ... ·l I l!1 •{ii I ! !  I II �11 1 t I 't . . · ' . l· ' I 4J . ,  ' ' ... ' . It ' :l I • • f,E' ' It t ' I J ..  • l ' 
*1:_, .:,.;1c 1,1·�t:i�il: tEifilii Jj t:1 !I ·1 J1! l i I r f . !L r . .  ;tfl�, 1 hi1·tl · Hl l r:!n i 1 1 1 l iHn1 1 1:.::·i.iill · 1 ., 1 1. i :  ,·1 ," 11 . ill . . 1 ,h1 tw..i11 11 1 . ·� ·,•,;;'iii\ Hihh!!: =::,r·+ rt'tlfillt: HlllliH!l: J! JP1 I 1 1 1  ii ! i l ! I .  illJi!1 1 tn l i f  1 1 j l i 1  1 1 t1 IJ . ' llil ' � -
1ilHI fµf�mmmm1 rmwin hi liJHU ij![ITIH llfHTITI I fH1 ·1 ! t II 11 mn mu rnrnm I ni' n 1 1 1nn irmmr 1 1nr 1 1 1 1 mrnnr .H nm 11 u [ illl I Jnflu morn I [HU mumF 'ilj H 1:rt\FHH!iii 1"'01l t1 mmm :> ,.,
1
1 1 utl, h Uij , �
1
1
� ' IJf �1 1  i · 1 ���� l\�ffi' � \Ill� p !)� 11 1�1 1 1 1 !l I 1 · tm.ir111+u1m1 1 tht1u 1r11t1mi. Ii ! 1,,r:lf" !" 1 '�1 U fl 1· ijg�f 111 U1 tt� 1! � ,;;., 1 ' fij f f T jj d 1 f '.W� g tl�kf ! �, 4 1! . W1 u! 11 1 1 1 1 \ If , i -, ! tt!:.iF i1 r.'.f·i! ' ti h l I :. t, lr, tU I I . 11 ,t !fl tj f I 1 :  fntid ! J I ! l 1 n t, u!:: ::-,[/�· c:,,,, ,I a�: u,]#11 1.l
w.
···H i�� ;;I tr+��! ;�i I[ I ! ··it[ ��J .�� , .J mrit1 ' r1f:i:1 !�Will htkll ii j • .! � . rn J �! lr· -- · ·• 1 >·l • . . .  ,.r, .tl-Jrt;::!=1H i..··· iEi,:: ·!.I ·l:j -� · , L!tlt , •l• r,;h 111Piftl H. :!J I j t t �-i .:t.1.::i:] 1 ··.t� rn.1:i.! j [f . . .  1Jf 1 IT ±ti fl 1· rji': �:. 1t: =;s�r; Lif;:.iri . �..:trti .. :;t ·. :_.;:....·;...;.� f�1 i.fj H !� •1�1;;i�i.:i P!Ji1· : 1 · I r  ml i1fi.r::.1 f : , ! : t: 1;tr1::.' · 111 ! f. 1 l . !llifih :f:l:1t. • ti i ; 11 
- , /" . .  r.: L I  - · : ·  �- ·7 . ·. ·;1�  cijJEi : ,;· .r :'. . :, ·i Ut J ;ti ifr1; t 1 "' ..!.�;:� , .. I t! 1:i;: ;_! ! i'.;'  ; .r11i/-i,' , 1.+i¥t'u-ill;H ff 1 : i  Llf ! !R R#:'+"!J � ! � ' :  : ·, 
��l:�k=1:jl1:1�!f�r ��ll i '\fi#i ! ,f mrrd1HjPi}1 tlullil lr\ilHl I• H li'iflH ilhrtll illllillilillIIIillillllilli!WllitfHll1Hl ! I I '  Till !� ]!�U , '  . tt 1 � ,r ;i :, . 11 8ill 
W1J (111f!riJHWWJHUlt f t@B H !!nl m  Hfffff!l l !Hll!H HI � 1 mr �11mn mnmr mmm mmm l lftl l l l l 11mm n tmn 1m HIT nm un � mmm n ti 111 • : '. 
�r:111� 111 , I I ��II� llt,� �1 i1��l !lij�1 I. t�ll ij�� �I �J I! I � !�1 1 1  llf I l!I l llll!� lll,JI ,J�l·ij:: � l!l�
1 
�!�!! 1.1 . h r l . ' • J 
1�/l .-J·=nt Ji:tf) ;f.f,11 11,.tfoln:, :��1hfhi]�::t1tl11!1ti l  .rtl.ti!JlL !tlt lJ�. 1; 1r,.:/.l i.H�ii0. 11i ' t i ll iHTI Hl Jw11}; J!r111�i 1 ti1fil'i1 ·1'. :tll. u 11ltli �!! �1,iJi I 1tm i :. ' .  \4:u jr . l 1 
., I ' � Jr '• . ;
 : · .0;· · 1 1 i : . .  • i ::! 1[! u •;id n j i'•.,: . .  ,. •' : ' · ! ' �T ! ciil! :lj ir::i1 ' I ! ' • , . . . ' , .  � i, ' ,.,,,. , .::1,1 1 1 1 1 ,t i,\f iH, '.'di l r,N ;J ,. "'n �• '" t t , � . '· i· • .  r.. ... ,IJ r .. , . ... ' · �/�r,:;-(i:��·ll;,i ' T t L ,iff · ta1 - ·  
, ,,,, . C j l i , I P , , ,  + · · L1 f· · ·n- 1.·1• +' ':tt11fi1 1·  . .  f 1 ;; �ffl 1 ill . Ill JI U LI. 
g;,�li\ih;it9.jif �htt1l!ll1llliill turm11Illli1m !!#f�� lllilllli:ft:IB!f lU#ll ll1iSIT llilil11l llitl•llliHlliWID@jilll1•'ia1u:1 1m i' · · 1 "�"1 µ '1i 1 1  q;11· 1 mifi · 111 �1f 
.� """ J1 • . 
- ··"Li.---W! .:. - - .. . • - �-:. .......... � . Y!!!=' - .. , � 
_...... .... 
00 04 08 1 2  1 6  20 24 
45 ° EAST MER ID IAN T I ME I N  HOURS 30 MHz COSMIC NOISE 
Cosmic noi se level ob scured o r  equipment mal function . 
February 4 10 : 0 0 - 1 3 : 0 0 Failure of  equipment 
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